The Nervous System and Salivary Glands of Phylloxera. I have read with interest the remarks of Dr. E. L. Mark upon this subject in PSYCHE for January. H e is without doubt right in his conclusion that what I have inadvertently called nervous cords are, in reality, the tracheae ; I have been of this opinion for some time. Dr. Mark's article suggests, however, another thought which induces me to write these few lines.
M. Maxime Cornu has, under the direction of the French
Academy, made extended investigations into the nature of the root swellings caused by Phylloxera vastatrix, arriving at the conclusion, to me somewhat surprising, that they are purely the result of the mechanical action of the puncture made by the insect, and of the subsequent-absorption of liquids. These results are recorded in an extended and elaborately illustrated mernoir.1 I have always believed Cornu's conclusions essentially erroneous, for the following reasons, which I quote from my 6th Report on the insects of Missouri, 1873, p. 70.
,"For a very minute and careful study of the pathological characteristics of these swellings, the reader may refer to Maxime Cornu's excellent papers in the Comptes Rendus, for 1873, and Memoires (xxii, no. 6) of the Acad6mie des Sciences, Paris. He corroborates, by detailed observations, the conclusions previously arrived at by Planchon and his followers ; but, like too many of his countrymen, very generally ignores observations made out of France, and consequently sometimes repeats as original, facts recorded elsewhere with less of detail. He concludes that the Phylloxera is not nourished by the sap of the plant, but by plasmatic material which the latter stores up. He also concludes that the swellings are produced solely by the mechanical action of the tongue, and that they in themselves are the cause of the trouble, by absorbing in their development, the nourishment needed for the vine, and by affecting, in rotting, the parts not touched by Phylloxera: in other words, that the amount of nourishment appropriated by the lice would never seriously affect the vine, were it not for the characteristic and intrinsic swellings. I can not accept the last two conclusions.
There is a strong a priori probability that the swellings are due to something more than mere mechanical action -to some poisonous excretive fluid, as in many gall-flies (Cynipidce.) and saw-flies (TeÂ¥~~t/z~edinidas) or to some irritating and poisonous property of the proboscis, as in the spines and hairs of many larvae. W e may not be able to analyze it, but it is difficult to understand how, without some such poisonous property, the Phylloxera 1eat:gall is developed, while so many other plant-lice perform similar mechanical acts to that performed by Phylloxera without causing abnormal growths on the plants they infest. Bearing i n mind also, the withering and blasting effects which many plant-lice and bark-lice cause to plants which never swell abnormally from their punctures, it would seem obvious that with the vine roots covered with ~h~l l o x e r a s , most of them rapidly developing and multiplying, the direct loss of plant substance must be very material-however great the indirect loss through the swellings may be. There are any number of plant-lice no larger than our Phylloxera, and which there is every reason to believe appropriate no more for the nourish-. ment of tlheir bodies, bhich nevertheless affect most seriously the plants they inhabit, by direct sucking of the plant juices."
Do not the anatomical researches of Targioni-Tozzetti and Mark, in showing the possession, by Phylloxera and other Aphididae, of such conspicuous salivary glands, lend additional weight to my view of the subject, and do they not give strong presumptive evidence that there is introduced into the planttissues, with the puncture of the proboscis, a secretion which ' acts upon the plant in a peculiar manner, according to the species? In other words, have we not a right to assume an analogy between the puncture of' the aphididan proboscis and tlie cynipidan ovipositor ? On no other hypothesis can we explain, with any degree of satisfaction, the production of a dozen or more essentially different gall-growths (as by the different species of Phylloxera affecting the hickory) on the same plant by insects differing in no appreciable manner from each other, so far as size and structure of proboscis are concerned. 
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